FIVE years ago I had the honour of reading before you a paper entitled " Blood-pressure in Spa Practice " [6] ; a plea for the routine observation of blood-pressure in the chronic cases with which, mainly, we have to deal. Since that time the method has come into more general use and the blood-pressure manometer is now included in the outfit of every spa physician. Much literature has appeared on the subject; many papers have been written by eminent men; and it is with some diffidence, therefore, that I venture again over well-trodden ground. I have no new facts to bring forward; my aim is briefly to review the significance, treatment and prognosis of high bloodpressure in the light of the added experience gained during the last five years.
RELIABILITY OF THE METHOD.
At the outset it is worth while to touch briefly on the controversy as to the reliability of the method in common use-the mercurial manometer with broad armlet. Is the reading afforded by the manometer a true measure of [the arterial pressure, either systolic or diastolic? How far do clinical observations lend support, on the one hand, to the views of Russell [11] that the instrumental reading represents the true lateral pressure within the vessels plus the resistance offered by the M-1 vessel wall, the latter factor being so increased by arterial hypertonus as to account largely for the high readings obtained; or, on the other hand, to the views of Hill [8] and his co-workers, that the readings afford a true measure of the systolic blood-pressure, the resistance offered by the vessel wall being too inconsiderable to affect the result appreciably. Clinically, in this regard, four types of cases are met with.
(1) The atherornatous type, met with chiefly in old people, in whom the arteries are involuting, visibly and palpably tortuous, with lengths or patches here and there of calcareous thickening, separated, it may be, by lengths of soft-walled vessel.. In these the pressure imay be normal or low, but is not infrequently high, though nothing like to the same extent as in the diffuse form of arterio-sclerosis. Occasionally, different readings may be obtained from the right and left brachials respectively, the one being more calcareous than the other, and failing to be completely compressed by the armlet. In a series of senile cases in a workhouse infirmary an examination of the blood-pressure in twenty-five men, of ages ranging from 65 to 89, the average age being 75, all of whom had arteries sclerotic in various degrees, showed a difference in the systolic pressure on the two sides in eleven cases-the maximum difference being 25 mm. Hg. Similarly, in a series of sixteen women, of ages ranging from 61 to 89, averaging 74 years, there was a difference in systolic pressure on the two sides in five cases, the maximum difference being 30 mm. Hg. This source of error may be to some extent guarded against by taking readings from both brachials, and if necessary from both forearms, from which a fairly accurate estimate may be formed of the true blood-pressure. If the whole of the brachials and radials are hard and pipe-like I doubt if a true measure of the blood-pressure is ever derived from the armlet manometer.
(2) The difuse arterio-sclerotic type, with thickened vessels, firm but not necessarily hard, uniform and not patchy. The manometer almost always gives a high reading, probably in most cases approximately correct. Corroborative evidence of long-continued high pressure is found in the heart and elsewhere. In those cases, occasionally met with, having a systolic blood-pressure apparently enormously high, incomplete obliteration of the vessel taking place with an armlet pressure of 300 mm., I am inclined to doubt the correctness of the method and to attribute the high reading to imperfect closure of the vessel owing to thickened walls, Co-existence of the nodular and diffuse forms of arterio-sclerosis would furnish an explanation. It seems unlikely that such a pressure, if truly registered, could be tolerated for long without disaster.
(3) The hyperpietic type, in which the blood-pressure is moderately high, the vessels full and tense, but not firm or hard, and the heart as yet undamaged. In these the rise recorded by the instrument may be exaggerated owing to hypertonus of the vessel wall, relaxation of which leads to a speedy fall. No evidence of high pressure is obtainable from the heart and vessels, the mischief not having lasted sufficiently long to have caused gross changes; but evidence that the pressure is really above normal is to be found in subjective symptoms. If the hypertonus endures sclerotic changes set in and the high pressure becomes permanent.
(4) The " neurotic " or "functional " type, generally seen in women, but by no means uncommonly in men. The vessels are soft, apparently normal to the touch, and to the finger is conveyed the impression of a normal or low blood-pressure. On taking the manometer reading the systolic pressure is found to be above normal, sometimnes to a considerable extent. The diastolic pressure, however, is not raised in the same proportion. The heart shows no displacement of the apex beat, nor evidence of hypertrophy by percussion, but the sounds are unduly forcible and the pulse-rate almost invariably raised. Undue apprehension at the moment of examination accounts in some cases for the disturbance; and when familiarity is engendered by repeated subsequent examinations the blood-pressure may be found normal. The rise in systolic pressure is merely temporary and is due to increased cardiac activity. But there are other cases of the nervous type, having no signs of arterio-sclerosis nor cardiac hypertrophy, in whom the bloodpressure, both svstolic and diastolic, is constantly high, apart from transitory nervous excitation. Does the manometer give in these cases a true reading or an exaggerated one, due to spasm of the vessel wall ? I believe the reading to be true and the explanation of the high bloodpressure to be that the pressure is set, as it were, at a higher level and is the expression of a more rapid rate of tissue life per unit of time. The condition is capable of differentiation from hyperpiesis and mnay not unjustly be termed "functional " high pressure as opposed to organic.
On the whole, then, with the exceptions stated, the method must be regarded as reliable and as furnishing a useful clinical guide. It is difficult to reject entirely the conception of arterial hypertonus giving rise to exaggerated readings, but inasmuch as the pressure is probably always above normal in these cases, though not perhaps to the extent shown by the instrument, and inasmuch as continued hypertonus may ultimately lead to sclerosis, the need for treatment arises and therefore the error is not of much account.
It is a matter for regret that no entirely satisfactory means has yet been devised for measuring the diastolic pressure. Determination of the point of maximum excursion of the indicator is subject to a wide personal equation. A graphic record by Erlanger's or by Gibson's instrument is impracticable in ordinary clinical work. Further, there is the uncertainty as to the exact interpretation to be placed on the pressure taken at the point of maximum oscillation. The importance of the measurement is manifest, for though the systolic pressure may be high, the stress on the heart and vessels is much less if the diastolic pressure be relatively low.
In the cases referred to subsequently the figures given for the diastolic pressure are approximate, and represent the pressure taken at the point of maximum oscillation of the indicator.
THE SIGNIFICANCE OF HIGH BLOOD-PRESSURE.
I am disposed to think that, during the last few years, as one result of the attention drawn to the subject, the symptom of high bloodpressure has been regarded in rather too serious a light, not only by the profession generally, but also in the mind of the laity, to whom imperfect, hazy knowledge has filtered, leading to the usual untoward consequences. Many a patient has been unduly alarmed, many have been unnecessarily treated, and many are by no means the better for our treatment of this condition. I do not wish to seem pessimistic, but to sound a note of caution as to excessive and unnecessary treatment. During the last five years my attitude has become one of greater optimism towards the subjects of high blood-pressure, and of greater pessimism as to the wisdom or utility of energetic treatment in a large proportion of them. Given a patient with a high blood-pressure, the following questions arise (1) Is the pressure above the physiological limits? Woley [13] gives the results of a series of measurements made in 1,000 healthy individuals, of ages ranging from 15 to 65. The observations were made by five physicians, checking each other, and two different instruments were used. The following table summarizes their findings :- [3] gives the systolic pressure as 100 to 120 from ages 15 to 21, and 120 to 150 from ages 21 to 65; figures which approximate closely to those above. It may be taken, then, in general terms, that up to the age of 40 an enduring pressure (systolic) of 150 mm. Hg., and up to the age of 60 or over an enduring pressure of 160, may be regarded as pathological. Differences in size, weight, and physique must, of course, be taken into account; a man of 20 st. usually having, other things being equal, a higher normal pressure than one of 11 or 12 st. Also it must be borne in mind that even high pressures may show con'siderable diurnal variation.
(2) Is the high pressure temporary or permanent ? In a case showing no obvious signs of sclerosis repeated observation may be necessary, and the results of treatment gauged, before it is possible to determine whether the high pressure is due to transitory causes or is the expression of a permanent condition.
(3) If permanent, is it "functional" or organic ? The determination of this point rarely gives rise to difficulty; most cases are easily relegated into one or other group. Occasionally the problem may be hard to solve. Tactile examination of the vessels, the condition of the heart and kidneys, together with evidence of the neurotic temperament derived from general observation, and inquiry into the personal history, will usually suffice for a distinction to be made.
(4) If " functional," does it require treatment at all ? In the large majority of instances I should say no. Here are brief notes of two cases, both in women, of functional high pressure that I have watched for some years. In neither has the high pressure given rise to any symptoms, nor do they seem the worse for it in any way. Case I.-Mrs. P., aged 70; first seen in 1902 (then aged 59); highly strung, nervous woman; suffers from mild arthritis; vessels, heart and kidneys sound. Blood-pressure record as follows: 
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In neither case have any symptoms developed in consequeince of the high blood-pressure. In the first, the systolic pressure is not unduly high, in the second it is uncomfortably so; but in both it will be noted that the diastolic pressure is relatively low, to which fact, no doubt, they owe their immunity from trouble. Formerly when cases of this type came under observation I made an attempt to reduce the blood-pressure by treatment-diet, baths, drugs, &c.-with the result that when the pressure did fall they were by no means so well as when it was at their normal high level. Interference in these cases was unnecessary, though happily not prolonged sufficiently to become harmful. When left alone they keep in good health-apart from the minor ailments which led them to consult me. They are typical of many, from whom I have learnt that masterly inactivity is sometimes wiser than fussy interference. Here is an example in a highly strung, nervous man who was sent to me last year as a case of arterio-sclerosis with high bloodpressure requiring energetic treatment.
Case III.-Mr. O., aged 50; good health all his life; no illnesses; has led an unblemished life; always been highly nervous and excitable; suffers from insomnia. His blood-pressure had been taken some months previously and had been found high, and the fact had been incautiously communicated to him. He had been treated by strict diet and a vigorous course of iodides and nitrites. His complaint was that he felt much worse while taking the medicines than without them. On examination his blood-pressure was 120/180, pulse-rate 104; heart not enlarged; a faint systolic bruit at apex and aortic areas; sounds unusually loud; vessels soft and uniform. Urine: Specific gravity 1.020, no albumin. The diastolic pressure, it will be noted, was low relatively to the systolic. There was no evidence of arterio-sclerosis, and the case was a typical one of "neurotic" high blood-pressure. He was reassured, his medicines were stopped, and his diet restored, which, with a course of bromide and valerian, speedily enabled him to regain his normal state of health.
Do these cases of what I have ventured to call " neurotics" or "functional " high blood-pressure live to the average term of life, or is it their tendency to be short-lived? Inasmuch as they live at a more rapid rate physiologically than the phlegmatic, low-pressured individual, they tend to wear out the quicker, but I am by no means convinced that their long-continued high pressure is of necessity a prominent factor in their premature decay. The interesting point is that they do not, as a rule, show signs of cardio-vascular degeneration, nor are they prone to die from vascular catastrophes. This may be explained by the fact that their diastolic pressure is low relatively to the systolic, and their vessels, therefore, are not in reality called upon to bear an excessive continuous stress; the stress is merely intermittent. Herein is emphasized the importance of not relying on the systolic pressure alone but of estimating the diastolic as well, and of considering the relation between the two. In a case, then, of high systolic pressure, with relatively low diastolic, and with the signs of cardio-vascular degeneration absent, no treatment (ad hoc) is as a rule required, and the prognosis is good. (5) If organic, how far is treatment desirable, and if desirable, how far is it of any avail ? In the first place, let us consider what we are called upon to treat. We make certain assumptions which are more or less capable of proof.
(a) That the cause of the high tension is the presence in the circulating blood of toxins of chemical or bacterial origin.
Proof of this is afforded by the action of adrenalin and of pituitary extract; the effects of the poison of specific infection, such as syphilis, and the infective fevers, notably typhoid; the work of Metchnikoff on the bacterial toxins formed in the alimentary canal; the more recent researches of Bain [2] and others, showing that pressor bases found in the urine and derived from the putrefaction of proteid in the bowel are instrumental in causing a rise of blood-pressure. Since Josue demonstrated that arterio-sclerosis could be produced, in animals by the hypodermic injection of adrenalin, the suggestion has been made by Sajous [12] that toxaemia of various kinds may give rise to arteriosclerosis not by the direct action of the particular toxin concerned, but indirectly through stimulation of the adrenal glands to excessive secretion. Cannon, Aub, and Binger [4] showed that nicotine in small doses caused, in cats, an augmentation of adrenal secretion. Gilbert, Petit, Wybaux, and others have shown that the infective fevers produce adrenal overactivity, sufficient to cause marked hypertrophy of the glands. Twenty years ago Abelous and Langlois showed that one of the functions of the suprarenal glands was to destroy the waste products of muscular work, and the suggestion is not unreasonable that prolonged over-activity of the glands thus induced may be the essential cause of the resultant arterio-sclerosis.
From his experimental work G. von Anrep [1] concludes that every rise of blood-pressure brought about by the agency of the nervous system involves the co-operation of the chemical mechanism represented by the adrenal bodies.
In a recent address on high blood-pressure [9] by Sir Willialm Osler it is stated that the arterial changes of the acute infections rarely take the form of a widespread sclerosis. With respect to typhoid, I have quite lately met with at least four cases of advanced generalized arterio-sclerosis to which no cause could be assigned other than a severe attack of typhoid fever years previously. In the first three cases sclerosis is fully developed; in the last there can be no doubt that it is commencing. A persistent systolic pressure of 150 in a young man aged 36 is ominous of future trouble. In cases of arterio-sclerosis in which the cause is obscure inquiry into the previous history will frequently elicit typhoid fever as the most likely factor.
(b) That the long-continued high tension leads to hypertrophy of the vessels and ultimately to sclerosis.
Proof of this is afforded by the morbid anatomy of vessels examined after various degrees and durations of high pressure. Or the problem may be viewed in another light, according to the suggestive theory advanced by French [7] , who considers the toxin theory of arteriosclerosis insufficient. He points out that sclerosis of the visceral vessels is constant in cases of prolonged high tension, and supposes the sequence of events to be: sclerosis of the visceral vessels resulting from excess of food plus sedentary habits; diminished function of the viscera; high tension of the peripheral circulation established compensatorily to ensure an adequate blood supply to the internal organs; peripheral arterio-sclerosis following on long-continued hypertension.
(c) That we can control or limit the supply of toxins. In so far as it applies to toxins generated in and absorbed from the alimentary canal, this assumption is in part true. By modifying the diet, diminishing fermentation, and promoting excretion, we can limit the supply of toxins. In so far as it applies to other forms of toxaemia, for example the infective diseases, we are powerless, in the present state of our knowledge, to prevent the consequences of infection; prevention of infection alone is possible. Similarly with regard to mental or physical stress; if this acts, as has been suggested, through stimulation of an excess of adrenal secretion, we have no means of limiting the amount produced except by lessening the work, at a time, probably, when irreparable mischief has already been done.
(d) That we can influence vessels already affected by the morbid process.
The proof of this is wanting except with respect to iodides in syphilitic arteritis. That iodides will cause the absorption of fibrous tissue in other forms of arterio-sclerosis the proof is unconvineing. The same applies to decalcifying agents, such as citric acid and the citrates; also to fibrolysin, which has been occasionally used in this condition. Even were it possible to effect the partial absorption of hypertrophied tissue in the vessel walls, it is, to say the least, doubtful how far such a result would be salutary when we consider that the vessels have to support an increased pressure that has become necessary for the efficient performance of organic function.
In the second place, we must consider what becomes of cases of high blood-pressure when left untreated. The longer I follow up these cases the more am I struck by the length of time they survive and continue in apparently good health. Two exanlples may be quoted:
Case VIII.-Mr. B., aged 63; first seen in 1902 (then aged 51); an active business man, leading a strenuous life; has had good health all his life; moderate in his habits, except that he has smoked to excess. His bloodpressure record is as follows. During the whole period he had no special treatment beyond an occasional very brief spa course, and throughout he maintained his unusually strenuous habits. This patient was a subject unmindful of restraint, and had not Nature provided suitable treatment for him in the form of recurrent epistaxis it is doubtful if he would have lived so long, with such pronounced circulatory disabilities.
Again, a visit to the wards of any workhouse infirmary will convince one of the fact that these cases may live for many years without treatment, in spite of an arterial condition that may be described in some instances as truly appalling. In the series of cases already quoted, of the twenty-five men examined rather more than half showed typical involutionary or atheromatous sclerosis, the remainder belonging more to the type of generalized or fibrous arterio-sclerosis. It is difficult to separate them clearly as the two groups overlap, many showing both conditions, as far as could be detected by tactile examination. Their average age was 75; average systolic pressure 176, maximum 250, minimum 130; average diastolic pressure 120, maximum 160, minimum 95. The difference between the average systolic and diastolic pressures was 56 mm. Hg. A systolic pressure of over 200 was met with in seven cases, all of generalized sclerosis. A systolic aortic bruit occurred in seven cases, having an average pressure of 215. The urine in all cases was of good specific gravity, and contained no albumin. No case showed signs of hemiplegia either of haemorrhagic or thrombotic origin. Of sixteen woomen, the average age was 74; average systolic pressure 179, maximum 260, minimum 135; average diastolic pressure 124, maximum 160, minimum 100. The difference between the average systolic and diastolic pressures was 55 mm. Hg. Three cases had a systolic pressure over 200; five cases showed a systolic aortic bruit, their average pressure being 193. Hemiplegia occurred in three cases. It may be objected that there is no evidence how long the high pressure had endured; but from the state of the vessels the process must have been one of many years. Also, that these represent the survival of the fittest in a vascular sense. This is true, and the probable reason for their survival lies in the interesting fact which emerges from the figures; that, although their average systolic pressure is high (176 in nien, 179 in women) the diastolic is relatively low (120 in men, 124 in women). In other words, that the vascular stress has not been extraordinarily great. The conclusion, then, to be drawn from the foregoing is that the presence of a high systolic pressure need not necessarily fill us with undue alarm as it is not incompatible with many years of useful life.
In the third place, how far can we by treatment prolong life or avert disaster in these cases? It is difficult to institute a comparison between treated and untreated cases, for we have no means of knowing how long the former would have lived if untreated. In the following examples of declared arterio-sclerosis it is not irrational, however, to assume that life has been prolonged by suitable treatment. 
Death from heart failure
In view of his condition when first seen it is surprising that he survived as long as five years. Case XI.-Miss P., aged 58; seen ten years ago, when she complained of headache, numbness and tingling of the right hand, with some loss of power. She was found to have generalized arterio-sclerosis, the cause remaining undiscovered. The blood-pressure was 150/200; heart enlarged; no bruit. Urine: 1.015, no albumin. She was put on a careful regime as to diet, exercise and work, which she carried out faithfully. Her drug treatment consisted of a long course of Trunecek's serum, periodic courses of iodine and the iodides, a bi-weekly mercurial pill, and occasional doses of nitrite of sodium, which always gave relief to her symptoms. During the years that followed her blood-pressure varied from 180 to 230 systolic, and from 150 to 180 diastolic, being never below the smaller figures. When it approached the higher level her old symptoms of headache, paresis, and parasthesia would return, invariably on the left side and accompanied sometimes by anginal pain. She went about as usual and performed her duties in a modified degree, always leading a quiet life. The heart gradually enlarged further, and two years ago a systolic aortic bruit developed and the vessels became thicker and firmer. The urine gave an average specific gravity of 1.012 with, latterly, a trace of albumin. The pulse-rate remained uniformly about 66. In August, 1912, she quite suddenly developed auricular fibrillation; the pulse went up to 120 and showed the characteristic irregularity; dropsy supervened and the urine became loaded with albumin. A long period of rest in bed, with digitalis, wrought a marked improvement. The dropsy disappeared and the pulse came down to 70-80, though still irregular, the auricular fibrillation continuing. Since then she has taken her optimum dose of digitalis every day and keeps fairly well, though unable to do much. The heart is struggling against defeat, and how long it will take to succumb it is impossible to say, but there can be little doubt here, as in the preceding case, that careful following out of the treatment prescribed has resulted in prolongation of life.
While the treatment of well-established cases of arterio-sclerosis is, in a sense, unsatisfactory, in that a cure is not to be looked for, that of hyperpiesis, if caught early enough, is very gratifying. Case XII.-In my former paper (Case I) I related the case of a university professor, aged 40, who was a good example of hyperpiesis, due to overloading of the viscera and a sedentary life of hard mental work. I saw him first in 1902, when his pressure was 145/190, reduced by treatment to 130/170. He altered his mode of life and followed out the regime laid down for him. His pressure subsequently has read: 1903, 120/150; 1904, 115/140; 1905, 100/135; 1906,100/130. I saw him again in 1910 after he had had a nervous breakdown from various causes, when his pressure read 90/105, and after a course of tonic treatment 100/120. In 1911 the pressure was 100/120. In 1912 he had a mild attack of articular gout, and his pressure was 105/130. Through all these years there has been no return of the high blood-pressure. I could parallel this case with many others, but as they all follow closely the same lines their narration would be tedious.
An attempt may now be made to answer the question, how far is treatment desirable? and if desirable, how far is it of any avail? In the early cases of hyperpiesis treatment is imperative and usually attended by excellent results. In declared arterio-sclerosis general measures should always be recommended, designed to limit the production of toxins and to facilitate their excretion, with the view of delaying the inevitable progress of the disease; together with. suitable modifications as to mnental work, stress, exercise, and so forth. If drug treatment-with iodides, decalcifying agents, nitrites, and the like-be attempted it should be with caution; bearing in mind that a middle course must be steered between the Scylla of disaster from cerebral haemorrhage on the one hand, and the Charybdis of cardiac defeat on the other. That unwise attempts to avert the former may, by overdrugging, precipitate the latter is no unreal danger. A fairly trustworthy guide may be found in the statements of the patient. If he feels the better for the reduction of pressure consequent upon drugs they may be continued; if he complains, as so many of them do, that he feels worse when taking the medicines it is well to discontinue them, bearing in mind that the gradually acquired high pressure has become essential for the efficient performance of the circulatory functions under the altered conditions.
What should the treatment be? From the foregoing it will be gathered that, in my judgment, far greater reliance should be placed on general measures than on drug treatment. Diet stands first; the intake of nitrogenous food should be lessened and the total bulk of food reduced. Alcohol should be limited or forbidden and abundance of plain water taken apart from meals. Next -in importance stands elimination; the output of waste products must be promoted by all excretory channels, bowels, kidneys, and skin. Intestinal putrefaction, and the consequent absorption of toxins, must be prevented or lessened. Exercise, graduated to the needs of each case, must be enjoined and free action of the skin promoted. Mental work and stress should, as far as possible, be regulated. That mental stress and overwork are potent factors in inducing high blood-pressure there is abundant evidence to show. In my experience the mentally hard-worked, harassed, free-living town-dweller is much more prone to suffer from generalized arterio-sclerosis than the physically hard-worked, plainer living out-door worker, who develops, rather, the focal atheromatous form. In this connexion I may quote an instructive case under my observation.
Case XIII.--AMiss B., aged 30, came under my care in 1905 suffering from neuritis. Her blood-pressure Nwas 80!100; in 1906, 85/110. In that year her circumstances changed, and since then she has, from various causes, led a life of continuous mental stress and worry which has become more acute during the last two years. Her pressure record reads: 1907, 100/120; 1908, 110/135; 1909, 105/125; 1910, 105/125; 1911, 110/145; 1912, 120/150. The pressure is slowly mounting and her vessels are becoming unduly palpable. A permanent systolic pressure of 150 at the age of 38 is suggestive of commencing arteriosclerosis.
Into the details of these general measures I do not propose to go; they will be familiar to you all. Venesection must be mentioned as a useful proceeding in manv cases. About drugs I have not much to say. The iodides, used so largely in arterio-sclerosis, owe their effect largely, I believe, to their action in reducing the viscosity of the blood. Insufficient importance has been attached to increased viscosity as a factor in the production of high pressure and consequent arteriosclerosis. Cheinisse [5] draws attention to this and points out that in arterio-sclerosis iodide reduces the coefficient of viscosity from 5 to 10 per cent. after a fortnight's exhibition. Whether iodides can effect the absorption of newly formed fibrous tissue in the vessels is, to say the least, highly problematical. Too prolonged or excessive use of them tends to induce loss of tonicity and to accelerate cardiac defeat. Of the questionable utility of fibrolysin and of citric acid and the citrates as decalcifying agents I have already spoken. The nitrites and the whole group of vaso-dilators should be used sparingly to combat symptoms. The cases that react to them are the early ones in which the sclerotic process has not progressed far. Advanced cases will hardly react at all. A reduction of pressure effected by dilators is often of temporary service; but to use them freely, to secure a continuous reduction, is to invite impairment of cardiac tonicity and premature heart failure.
In the later stages of cardiac defeat digitalis is invaluable. The work of Price [10] and others has effectually laid the bogey of the risk of giving digitalis in cases of high blood-pressure. It may be given freely without raising the tension. In cardio-sclerosis the reaction to digitalis is said to be less than in the rheumatic heart, but in my experience the reaction has been good, more especially in those cases where auricular fibrillation has set in. The reaction probably depends on the amount of healthy muscle tissue left. No hesitation need be felt in giving digitalis, in the optimum dose, for months or even years continuously. THE SPA TREATMENT OF HIGH PRESSURE.
In early cases of hyperpiesis incomparably the best treatment is that to be obtained at a good elimenatory spa. Removal of toxic material from the bowel by aperient water or intestinal lavage; stimulation of the liver; copious diuresis and diaphoresis; acceleration of metabolism by massage and massage baths; reduction of pressure by warm saline and other baths; exercise, freedom from business worriesall the desiderata are fulfilled. A course repeated twice a year at first, then yearly, due attention being paid in the interval to preventive measures, will suffice for the cure of most cases.
In declared arterio-sclerosis periodic spa treatment is of great service; the aim in view being the prevention, if possible, of further advance rather than the cure of mischief already done. The injudicious use of hot baths, as of drugs, in these cases may induce loss of tonicity and premature heart failure. Of radium emanation in the treatment of arterio-sclerosis I have no experience. Diathermic treatment may be helpful in relieving spasmodic cramp and intermittent claudication. The high frequency current is, in my experience, disappointing as a depressor agent. In the so-called " functional " or neurotic high-pressures sub-thermal immersion baths, from 90 to 980 F., are useful to allay cardio-vascular excitability and to promote a reduction of pressure.
PROGNOSIS.
What are the points that guide us in forming a prognosis in any given case of high blood-pressure ? In hyperpiesis, if reaction to treatment is fairly rapid and satisfactory, the heart and vessels are probably as yet undamaged, and the prognosis is good. Recovery is permanent if a rational mode of life be followed. In declared arterio-sclerosis the following points help us:-Age.-Other things being equal, the younger the patient with a high blood-pressure, not reacting to treatment, the worse the prognosis.
Height of Pressure.-Within certain limits, say from 170 to 200 systolic, the height of the pressure does not help us much in forming an estimate. The contest lies between pressure on the one side and heart and vessels on the other. A high pressure with strong vessels may not be as harmful as a lower pressure with weaker vessels; and inasmuch as by the methods at our command we can form at best but a very imperfect conception of the real state of the vessels (and especially of that indefinable thing, their quality) we cannot get much help to prognosis in this direction. In the higher ranges of pressure-250 and upwards-the prognosis is, of course, bad; and the higher the diastolic in relation to the systolic pressure the worse the outlook. The State of the Heart and Vessels.-Estimation of the quality of the vessels and the extent to which they are damaged is necessarily imperfect. Beyond the aorta and the iliac arteries, when accessible to palpation, we can form little idea of the extent of visceral sclerosis. Even when the peripheral vessels are apparently hopelessly damaged it is surprising how long a case may last. Two may be briefly cited:- She is now practically confined to bed and able to do very little. It is remarkable that with so high a pressure she should have survived so long as four years.
Too gloomy a prognosis as to the probable duration of life need not be given even when the heart has begun to show definite signs of defeat. Cases X and XI narrated above are examples in point.
Pulse-rate.-In a case of high blood-pressure the slower the pulserate, generally speaking, the better the prognosis. A persistent pulserate of 90 or over is of serious import.
The Urine.-The presence of a trace of albumin in a urine of good specific gravity is not of much moment. Far more important is the M-2 specific gravity itself; if that be constantly low the prognosis is worse. A sudden increase in the amount of albumin is a bad sign.
Taken singly, these signs may not afford much help in prognosis; when more than one are present, and especially if all, the outlook is very bad, as the following case illustrates:-Case XVI.-Mr. C., aged 44, schoolmaster; previous history good; no illnesses; has led a very strenuous life mentally. Early in 1911 he had a slight hemiplegia with aphasia from which he made an almost complete recovery. His pressure then was 170/250; pulse 108; heart much enlarged; systolic bruit at apex and aortic; vessels very full and firm. Urine: 1.010, trace of albumin. He was carefully treated and every precaution taken, in spite of which his pressure rose further to 260 at the end of 1911. All the signs mentioned as of grave import were present, and in consequence a bad prognosis was given. Early in 1912 he had a severe cerebral hemorrhage and died.
Lastly, in giving a prognosis it should be borne in mind that the subjects of arterio-sclerosis are ill-fitted to stand the strain of any acute intercurrent disease.
SUMMARY.
(1) The measurement of blood-pressure by the mercurial manometer is, on the whole, reliable, and furnishes a useful clinical guide.
(2) There is a condition of " functional " or " neurotic" high bloodpressure not due to arterio-sclerosis and distinguishable from hyperpiesis. (3) In the majority of cases of "functional" high blood-pressure, direct treatment is unnecessary and may be harmful.
(4) " Functional " high blood-pressure does not readily lead to arterio-sclerosis.
(5) The significance of high blood-pressure as a symptom is less serious than is usually supposed. (6) The treatment of early cases of hyperpiesis is imperative, and -is usually satisfactory. Spa treatment gives the best results. (7) The treatment of developed arterio-sclerosis is unsatisfactory, and should be mainly by general measures and periodic spa treatment rather than by drugs. (8) Excess of treatment may be harmful as liable to accelerate cardiac defeat. (9) The prognosis in cases of high blood-pressure is less gloomy than usually considered.
